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(54) METHOD FOR SYNTHESIZING ACETOXYACETIC ACID 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for synthesizing acetoxyacetic acid economically, easier 
and under by using metal oxide catalyst carried with sulfuric acid derivatives moderate conditions. 
SOLUTION: This method for synthesizing acetoacetic acid is characterized by reacting carbon monoxide, 
acetic acid and/or acetic anhydride with formaldehyde and/or a compound generating formaldehyde under a 
reaction condition in the presence of a metal oxide loaded with sulfuric acid group as a catalyst in a reaction 
medium. 
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* NOTICES * 

JPO and INPIT are not responsible for 
any 

damages caused by the use of this 
translation . 

1 .This document has been translated by computer. So the 
translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1 ] In a synthetic method of acetoxyacetic acid, under 
existence of a sulfuric acid root support metallic oxide, A 
synthetic method of acetoxyacetic acid making carbon 
monoxide, acetic acid, and/or an acetic anhydride react to a 
compound which generates formaldehyde under 
formaldehyde and/or a reaction condition into a reaction 
medium. 

[Claim 2]A synthetic method of the acetoxyacetic acid 
according to claim 1 which is at least one sort chosen from a 
group which a sulfuric acid root support metallic oxide 
becomes from sulfuric acid root support zirconia, a sulfuric 
acid root support titania, and sulfuric acid root support tin 
oxide. 

[Claim 3]A synthetic method of the acetoxyacetic acid 
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according to claim 1 or 2 which is at least one sort chosen 
from a group which a reaction medium becomes from 
halogenated aliphatic hydrocarbon, halogenated aromatic 
hydrocarbon, aliphatic hydrocarbon, and aromatic 
hydrocarbon. 

[Claim 4] A catalyst for composition of acetoxyacetic acid 
which consists of at least one sort chosen from a group 
which consists of sulfuric acid root support zirconia, a 
sulfuric acid root support titania, and sulfuric acid root 
support tin oxide. 



[Translation done.] 
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[Translation done.] 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation 
may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the synthetic method of 

acetoxyacetic acid (acetylglycolic acid). 

[0002] 

[Description of the Prior Art] Acetoxyacetic acid is used as synthetic 
powder, when manufacturing various chemicals, such as agricultural 
chemicals and a finishing agent. 
In the chemical industry, it is an important compound. 

[0003] As a method of compounding acetoxyacetic acid, glycolic acid 
ethyl and acetic acid are heated with a small amount of sulfuric acid in 
benzene, There are a method (JP,56-63941,A) of making oxygen gas 
react to acetic acid under high temperature high pressure, etc. under 
three-ingredient coexistence of the method (Beilstein, 3, 233) of 
removing and compounding the water and the ethyl acetate which were 
produced, an alkali metal iodide, a metallic oxide or metal acetate, and 
iodine. 

[0004]Since glycolic acid ethyl of a raw material is a substance w hich 
has inflammability by stimulativeness, the former method is not easy 
handling and it is expensive. The separating operation of a catalyst and 
output becomes the number of reagents used since catalyst ability is not 
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demonstrated in the latter method unless it makes three ingredients live 
together increases, and complicated, There are problems, like also 
becoming a high cost and the yield of acetoxy acetic acid which is 
output is low (yield of acetoxyacetic acid in an example: 1%). 
Therefore, these methods cannot be said to be the method excellent in 
the industrial target. 

[0005]"JP,1 1-147042,A Si0 2 / aluminum 2 0 3 mole ratio uses at least 

100 or more mordenites by making aliphatic aldehyde and carbon 
monoxide into a catalyst, The manufacturing method of the 
hydroxycarboxylic acid derivative making it react in a reaction medium 
and obtaining a hydroxycarboxylic acid derivative" is indicated. It is 
indicated by the above-mentioned gazette that acetoxyacetic acid is 
compoundable as hydroxycarboxylic acid. 

[0006] However, in this method, a temperature as high as 170-200 ** is 
required for reaction temperature especially to obtain 100-300 ** and 
high yield. When using a toxic high gas like carbon monoxide, the mild 
thing of a reaction condition is preferred. The mordenite of the mole 
ratio of Si0 2 /aluminum 2 03 high high silica type is dramatically 

expensive compared with the usual mordenite. 
[0007]As mentioned above, the method indicated in the above- 
mentioned gazette had a problem in respect of safety, economical 
efficiency, etc. 

[0008]Thus, the conventional acetoxyacetic acid synthetic method had 
problems, like separation of the catalyst from reaction mixture or an 
objective product is difficult, or a severe reaction condition is required, 
or a raw material and a catalyst are expensive and there are. 
[0009] 

[Problem(s) to be Solved by the Invention]This invention solves the 
problem of the above conventional methods, and primarily aims to 
provide the method of compounding acetoxyacetic acid economically 
under a simpler more mild condition. 
[0010] 

[Means for Solving the Problem]By using a specific catalyst in which it 
is comparatively cheap and composition is easy as a result of repeating 
research wholeheartedly etc., this invention person finds out a method 
of compounding acetoxyacetic acid with good yield under a mild 
reaction condition, and came to complete this invention. 
[001 l]That is, this invention relates to a catalyst for composition of a 
synthetic method of the following acetoxyacetic acid, and acetoxyacetic 
acid. 

In a synthetic method of acetoxyacetic acid, 1 . Under existence of 
sulfuric acid root support metallic oxide, A synthetic method of 
acetoxyacetic acid making carbon monoxide, acetic acid, and/or an 
acetic anhydride react to a compound which generates formaldehyde 
under formaldehyde and/or a reaction condition into a reaction medium. 
2. Synthetic method of acetoxyacetic acid given in the above 1 which is 
at least one sort chosen from group which sulfuric acid root support 
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metallic oxide becomes from sulfuric acid root support zirconia, 
sulfuric acid root support titania, and sulfuric acid root support tin 
oxide. 

3. Synthetic method of acetoxyacetic acid given in the above 1 or 2 
which is at least one sort chosen from group which reaction medium 
becomes from halogenated aliphatic hydrocarbon, halogenated aromatic 
hydrocarbon, aliphatic hydrocarbon, and aromatic hydrocarbon. 

4. Catalyst for composition of acetoxyacetic acid which consists of at 
least one sort chosen from group which consists of sulfuric acid root 
support zirconia, sulfuric acid root support titania, and sulfuric acid root 
support tin oxide. 

[0012] 

[Embodiment of the Invention]In the synthetic method of acetoxyacetic 
acid the synthetic method of acetoxyacetic acid concerning this 
invention, Carbon monoxide, acetic acid, and/or an acetic anhydride are 
made to react to the compound which generates formaldehyde under 
formaldehyde and/or a reaction condition under existence of a sulfuric 
acid root support metallic oxide into a reaction medium. 
[0013]The sulfuric acid root support metallic oxide in particular used as 
a catalyst for composition of acetoxyacetic acid is not restricted, for 
example, can illustrate sulfuric acid root support zirconia, a sulfuric 
acid root support titania, sulfuric acid root support tin oxide, etc. 
[00 14] Although the holding amount in particular of the sulfuric acid 
root in a sulfuric acid root support metallic oxide is not restricted, it is 
usually about 1 to 5 % of the weight preferably about 0.5 to 10% of the 
weight in sulfur conversion to a metallic oxide. 
[0015]Although the specific surface area in particular of a sulfuric acid 
root support metallic oxide is not restricted, it is usually an 80-120-m 2 / 
g grade preferably about [ 50-150 m 2 /] g as measured value by a BET 
adsorption method. 

[00 16] What was prepared by the publicly known method may be used 
for a sulfuric acid root support metallic oxide, and a commercial item 
may be used for it. A sulfuric acid root support metallic oxide can be 
prepared using Appl. Catal. A, 146 (1996), the method indicated to 3- 
32, etc., for example. A starting material can be processed with dilute 
sulfuric acid, and, specifically, it can prepare by the method of 
calcinating under oxidizing atmospheres, such as air, etc. 
[00 17] The starting material of a sulfuric acid root support metallic 
oxide can be suitably chosen according to a desired sulfuric acid root 
support metallic oxide. A starting material may be prepared using a 
publicly known method, and a commercial item may be used for it. For 
example, when preparing sulfuric acid root support zirconia, zirconium 
hydroxide etc. can be illustrated as a starting material. Especially 
zirconium hydroxide can illustrate what it was not restricted, for 
example, was prepared from zirconium nitrate dihydrate, zirconium 
oxide chloride 8 hydrate, etc. When preparing a sulfuric acid root 
support titania, titanium hydroxide etc. can be illustrated as a starting 
material. Especially titanium hydroxide can illustrate what it was not 
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restricted, for example, was prepared from titanium tetraisopropoxide 
etc. When preparing the sulfuric acid root support tin oxide, tin 
hydroxide can be illustrated as a starting material. Tin hydroxide can 
illustrate what was prepared, for example from tin tetrachloride 5 
hydrate, octylic acid tin, etc. 

[00 18] Calcination temperature can be suitably chosen according to a 
desired sulfuric acid root support metallic oxide. Generally the 
calcination temperature in the case of preparing sulfuric acid root 
support zirconia is about 500-700 **, and its about 550-650 ** is 
desirable. Generally the preparation temperature in the case of 
preparing a sulfuric acid root support titania is about 450-650 **, and is 
desirable. [ of about 500-600 ** ] The calcination temperature in the 
case of preparing the sulfuric acid root support tin oxide is about 450- 
650 **, and its about 500-600 ** is desirable. 
[00 19] The case where sulfuric acid root support zirconia is prepared 
from zirconium nitrate dihydrate is mentioned as an example, and a 
preparing method is explained more concretely. If concentrated 
ammonia water is added until it becomes pH seven to about eight in 
zirconium nitrate dihydrate solution, zirconium hydroxide deposits. In 
the obtained zirconium hydroxide, a washing and ** exception may 
process desiccation etc. if needed. Under oxidizing atmospheres, such 
as air, zirconium hydroxide is continuously processed contact, 
immersion, etc. and calcinated to dilute sulfuric acid at about 500-700 

[0020]The synthetic powder used in the synthetic method of this 
invention will not be limited especially if it is a compound which 
generates formaldehyde under formaldehyde and/or a reaction 
condition. As a compound which generates formaldehyde under a 
reaction condition, a 1,3,5-trioxane, paraformaldehyde, alpha- 
polyoxymethylene, tetra oxane, etc. can be illustrated, for example. One 
sort may be independently used for these compounds, and they may use 
two or more sorts together. Although the quantity in particular of the 
synthetic powder used for a reaction is not limited, it is usually about 
0.5-50 mmol in formaldehyde conversion to 1 g of sulfuric acid root 
support metal oxide catalysts, and is about 1-5 mmol preferably. 
[0021]In the synthetic method of this invention, acetoxyacetic acid 
composition is attained by adding optimum dose of acetic acid and/or 
acetic anhydrides in a reaction medium. As opposed to the number of 
mols of the formaldehyde whose addition of acetic acid and/or an acetic 
anhydride is synthetic powder (the number of mols which was 
converted at formaldehyde in the case of the compound which 
generates formaldehyde under a reaction condition), usually, the 100 
time mol grade from equimolar - it is a five to 20 time mol grade 
preferably. 

[0022] Although the reaction medium used by this invention cannot be 
concerned and can be used for polarity and non-polarity, acetoxyacetic 
acid is obtained with higher yield by using a solvent with fixed polarity. 
As a reaction medium, aromatic hydrocarbon, such as aliphatic 
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hydrocarbon, such as halogenated aromatic hydrocarbon, such as 
halogenated aliphatic hydrocarbon, such as chloroform and 
dichloromethane, and chlorobenzene, hexane, cyclohexane, and a 
methylcyclohexane, and benzene, etc. can be illustrated, for example. 
As a reaction medium, halogenated aliphatic hydrocarbon, such as 
chloroform and dichloromethane, is preferred in these. One sort may be 
independently used for a reaction medium, and it may use two or more 
sorts together. 

[0023]Although the reaction pressure in particular in the synthetic 
method of this invention is not limited, generally it is a 10 - 100 kg/cm 2 
grade as a carbon monoxide partial pressure, and is a 30 - 60 kg/cm 2 
grade preferably. 

[0024]Although reaction temperature in particular is not limited, 
generally it is about 100-170 **, and is about 130-150 ** preferably. 
[0025]this invention method can be enforced as follows, for example. 
After putting formaldehyde, a reaction medium, acetic acid and/or an 
acetic anhydride, and a sulfuric acid root support metallic oxide into 
autoclave and purging with carbon monoxide if needed, the carbon 
monoxide of a predetermined pressure is introduced. What was diluted 
with inactive gas, such as rare gas and nitrogen, may be used for the 
carbon monoxide to introduce. Stirring, temperature up is carried out 
and it is made to react preferably fixed time to a predetermined 
temperature for about 1 to 4 hours. The mixed liquor of acetoxyacetic 
acid and a solvent is obtained after ending reaction by a ** exception 
carrying out the sulfuric acid root support oxide which is a catalyst 
from a reaction mixture, although the total pressure in particular of a 
reaction is not restricted — usually — 10 kg/cm 2 - a 150 kg/cm 2 grade -- 
they are 30 kg/cm 2 - a 70 kg/cm 2 grade preferably. 
[0026] Separation of the output from mixed liquor can be performed 
using publicly known methods, such as extraction and recrystallization. 
Specifically, the following procedures can be illustrated. If 
decompression runoff of the reaction medium is carried out from the 
obtained filtrate after removing a sulfuric acid root support metallic 
oxide by filtering a reaction mixture, the oil containing an object will be 
obtained. An object is separable by presenting methods, such as 
preparative gas chromatography, preparative isolation high 
performance chromatography, and distillation under reduced pressure, 
with the obtained oil. 

[0027]It is thought with the synthetic method of this invention that 
acetoxyacetic acid generates as follows. According to a sulfuric acid 
root support metal oxide catalyst, formaldehyde is changed into a 
hydroxymethyl cation, and when acetic acid or the acetic anhydride 
which exists in carbon monoxide and the system of reaction 
continuously reacts, it gives acetoxyacetic acid of output. The reaction 
formula in the case of reacting the bottom of existence of a sulfuric acid 
root support metal oxide catalyst to the formula 1, making carbon 
monoxide and acetic acid react to formaldehyde, and compounding 
acetoxyacetic acid is shown. 
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[0028] 
[Formula 1] 





HCHO 



CH 3 COOCH 2 COOH (itl) 



H 



CO/CH3COOH 




[0029] 



[Effect of the Invention] According to this invention, acetoxyacetic acid 
can be selectively obtained with high yield under milder temperature 
and pressure conditions. 

[0030] According to this invention, acetoxyacetic acid can be obtained 
to ** high yield, without using strong acid and the expensive solid acid 
of a fluid by using a sulfuric acid root support metallic oxide 
composition being easy and comparatively cheap as a catalyst. 
[003 1 ]Since the catalyst of this invention is solid super-strong acid, 
separation of the catalyst from output is easy for it. Therefore, the 
synthetic method of more economical acetoxyacetic acid can be 
provided. 
[0032] 

[Example] Hereafter, an example explains this invention in detail. 
[0033]The aqueous ammonia solution was added 25% until it dissolved 
200 g of example 1 zirconium-nitrate dihydrate in the water of 5L and 
was set to pH 8. After the water (50-60 ** warm water) of 3L washed 
the depositing solid, 1 15 g of zirconium hydroxide was obtained by a 
** exception's carrying out a solid and drying it at 100 ** for 24 hours. 
It was air-dry overnight, after contacting 30 ml of 1 N sulfuric acid to 2 
g of zirconium hydroxide on a filter paper. After putting this into the 
glass sample pipe and calcinating at 600 ** for 3 hours, sulfuric acid 
root support zirconia was obtained by carrying out the sealed tube at the 
time of heat. 

[0034] After putting the sulfuric acid root support zirconia prepared 
from 2 g of zirconium hydroxide, 1,3,5-trioxane 5mmol, 50 ml of 
dichloromethane, and acetic acid 50mmol into autoclave and purging 
with carbon monoxide, the carbon monoxide of 50 kg/cm 2 was 
introduced. The glass tube which carried out the sealed tube of the 
sulfuric acid root support zirconia exploded by this pressure. Stirring, 
temperature up was carried out and it was made to react to 150 ** for 3 
hours. 

[0035]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. Distillation under reduced pressure of the 
filtrate was carried out, and it was condensed. What diluted a part of 
this concentrate with the solvent was used for the following analysis. 
Gas chromatography (GC), gas chromatography mass (GC-MS) 
analysis, and NMR measurement were performed. As a result, the main 
output was identified acetoxyacetic acid. GC analysis which used n- 
heptadecane for the internal standard substance performed a fixed 
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quantity of acetoxyacetic acid, and it checked that the yield was 60%. 
[0036]As example 2 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. After putting the sulfuric acid root 
support zirconia prepared from 2g of zirconium hydroxide, 1,3,5- 
trioxane 5mmol, 50 ml of dichloromethane, and acetic acid 50mmol 
into autoclave and purging with carbon monoxide, the carbon monoxide 
of 50 kg/cm 2 was introduced. Stirring, temperature up was carried out 
and it was made to react to 1 10 ** for 3 hours. 
[0037]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1 , it checked that the yield of acetoxyacetic acid 
which is the main output was 13%. 

[0038]As example 3 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. After putting the sulfuric acid root 
support zirconia prepared from 2g of zirconium hydroxide, 1,3,5- 
trioxane 1.7mmol, 50 ml of cyclohexane, and acetic acid 50mmol into 
autoclave and purging with carbon monoxide, the carbon monoxide of 
50kg[/cm ] 2 was introduced. Stirring, temperature up was carried out 
and it was made to react to 150 ** for 3 hours. 
[0039]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1 , it checked that the yield of acetoxyacetic acid 
which is the main output was 3.5%. 

[0040] As example 4 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. After putting the sulfuric acid root 
support zirconia prepared from 2g of zirconium hydroxide, 1,3,5- 
trioxane 1.7mmol, 50 ml of benzene, and acetic acid 50mmol into 
autoclave and purging with carbon monoxide, the carbon monoxide of 
50 kg/cm 2 was introduced. Stirring, temperature up was carried out and 
it was made to react to 150 ** for 3 hours. 
[0041]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, it checked that the yield of acetoxyacetic acid 
which is the main output was 3.0%. 

[0042]As example 5 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. After putting the sulfuric acid root 
support zirconia prepared from 2g of zirconium hydroxide, 1,3,5- 
trioxane 1.7mmol, 50 ml of chlorobenzene, and acetic acid 50mmol 
into autoclave and purging with carbon monoxide, the carbon monoxide 
of 50 kg/cm 2 was introduced. Stirring, temperature up was carried out 
and it was made to react to 150 ** for 3 hours. 
[0043]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, it checked that the yield of acetoxyacetic acid 
which is the main output was 13%. 

[0044]As example 6 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. After putting the sulfuric acid root 
support zirconia prepared from 2g of zirconium hydroxide, 1,3,5- 
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trioxane 5mmol, 50 ml of dichloromethane, and acetic anhydride 
5mmol into autoclave and purging with carbon monoxide, the carbon 
monoxide of 50 kg/cm 2 was introduced. Stirring, temperature up was 
carried out and it was made to react to 150 ** for 3 hours. 
[0045]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, it checked that the yield of acetoxyacetic acid 
which is the main output was 33%. 

[0046] As example 7 catalyst, the sulfuric acid root support zirconia 
prepared like Example 1 was used. The sulfuric acid root support 
zirconia prepared from 2g of zirconium hydroxide to autoclave, After 
putting in 5mmol, 50 ml of dichloromethane, and acetic acid 50mmol 
by formaldehyde conversion and purging paraformaldehyde with 
carbon monoxide, the carbon monoxide of 50kg[/cm ] 2 was 
introduced. Stirring, temperature up was carried out and it was made to 
react to 150 ** for 3 hours. 

[0047] The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, it checked that the yield of acetoxyacetic acid 
which is the main output was 32%. 

[0048] Composition of acetoxyacetic acid was tried without using 
comparative example 1 reaction medium. As a catalyst, the sulfuric acid 
root support zirconia prepared like Example 1 was used. After putting 
into autoclave sulfuric acid root support zirconia and 1,3,5-trioxane 
5mmol and acetic acid 50mmol which were prepared from 2g of 
zirconium hydroxide and purging with carbon monoxide, the carbon 
monoxide of 50 kg/cm 2 was introduced. Stirring, temperature up was 
carried out and it was made to react to 150 ** for 3 hours. 
[0049]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, it checked that acetoxyacetic acid was not 
generating at all. 

[0050] 145 ml of example 8 titanium tetraisopropoxide was put into the 
water of 2L, and 125 ml of nitric acid was added 60% continuously. In 
addition, the water of 5L washed the depositing solid until the aqueous 
ammonia solution was set to pH 8 25%. 43 g of titanium hydroxide was 
obtained by drying the obtained solid at 100 ** for 24 hours. It was air- 
dry overnight, after contacting 30 ml of IN sulfuric acid on a filter 
paper to the titanium hydroxide 2g. After putting this into the glass tube 
and calcinating at 550 ** for 3 hours, the sulfuric acid root support 
titania was obtained by carrying out the sealed tube. 
[0051] After putting the sulfuric acid root support titania prepared from 
the titanium hydroxide 2g, 1,3,5-trioxane 1.7mmol, 50 ml of 
dichloromethane, and acetic acid 50mmol into autoclave and purging 
with carbon monoxide, the carbon monoxide of 50 kg/cm 2 was 
introduced. The glass sample pipe which carried out the sealed tube of 
the sulfuric acid root support titania exploded with this pressure. 
Stirring, temperature up was carried out and it was made to react to 150 
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** for 3 hours. 

[0052]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1 , it checked that the yield of acetoxyacetic acid 
which is the main output was 31%. 

[0053]The example 9 tin-tetrachloride 5 hydrate 50g was dissolved in 
the water of 1 L, and the aqueous ammonia solution was added 25% 
until it was set to pH 9.5- 1 0. After the water of 5L washed the 
depositing solid, 13 g of tin hydroxide was obtained by a ** exception's 
carrying out a solid and drying it at 100 ** for 24 hours. The dipping of 
the tin hydroxide 2g and 30 ml of the 6N sulfuric acid was stirred and 
carried out for 30 minutes in the beaker. After the ** exception's having 
carried out the solid, putting into the glass tube what was air-dried 
overnight and calcinating at 550 ** for 3 hours, the sulfuric acid root 
support tin oxide was obtained by carrying out the sealed tube. 
[0054] After putting the sulfuric acid root support tin oxide prepared 
from the tin hydroxide 2g, 1 ,3,5-trioxane 1.7mmol, 50 ml of 
dichloromethane, and acetic acid 50mmol into autoclave and purging 
with carbon monoxide, the carbon monoxide of 50 kg/cm 2 was 
introduced. Stirring, temperature up was carried out and it was made to 
react to 150 ** for 3 hours. 

[0055]The ** exception carried out the reaction mixture and the 
catalyst after ending reaction. As a result of conducting the same 
analysis as Example 1, the yield of acetoxyacetic acid which is the main 
output checked that it was 48%. 



[Translation done.] 
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